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1.0 | NTRODUCTI| ON

The US Army Corps of Engineers (USACE) Galveston District, in partnership with Texas
General Land Office have undertaken the Coastal Texas Protection and Restoration Feasibility
Study (Coastal Texas Study). The purpose of the Coastal Texas Study is to evaluate large-scale
coastal storm risk management (CSRM) and ecosystem restoration (ER) alternatives aimed at
providing the coastal communities of Texas with a comprehensive plan providing multiple lines
of defense, functioning as a system, to reduce the risk of coastal storm damages to natural and
built infrastructure along the Texas Coast.

In accordance with the mitigation framework established by Section 906 of the Water Resources

Development Act (WRDA) of 1986 (33 US 2283), as amended by Section 2036 of WRDA 2007

and Section of the Water Resources Reform and Development Act (WRRDA) of 2014, the

CouncilonEnvi r onment al Qualitybés (CEQ) National Enviror
regulations (40 CFR Sections 1502.14(f), 1502.16(h), and 1508.20) and Section C-3 of

Engineering Regulation (ER) 1105-2-100, the USACE has prepared this mitigation plan to

ensure that project-caused adverse impacts to ecological resources are avoided or minimized to

the extent practicable, and that remaining, unavoidable impacts are compensated to the extent

justified.

Mitigation planning is an integral part of the overall planning process. In order to evaluate
appropriate mitigation needs and options, the type, location, and level of potential adverse
ecological impacts are identified and documented in the feasibility report and Environmental
Impact Statement (EIS). Practicable avoidance and minimization measures were considered,
followed by an assessment of potential compensatory mitigation measure and a rough order of
magnitude cost for those measures. This process included close coordination with Federal and
State resource agencies. The recommended mitigation plan will be further refined during the
Tier Two NEPA analyses and again during pre-construction, engineering and design phase.

11 STUDY BACKGROUND

The Coastal Texas Study is following the Corps guideline of SMART Planning, with the
exception of the cost of the study and time allotted. SMART Planning encourages risk-informed
decision making and the appropriate levels of detail for conducting investigations, so that
recommendations can be captured and succinctly documented and completed in a target goal
of 3 years and for less than $3 million in compliance with the 3x3x3 rule. It reorients the
planning process away from simply collecting data or completing tasks and refocuses it on
doing the work required to reduce uncertainty to the point where the PDT can make an iterative
sequence of planning decisions required to complete a quality study in full compliance with
environmental laws and statutes. Because of the scale of the study area, complexity of the
problems, and dual purpose scope (CSRM and ER), the study has an exemption for the time
and money aspect, but has still maintained the risk-informed decision making aspect.

Also because of the uncertainty and complexity of a number of the potential solutions to the

problems, the Study employs a tiered NEPA compliance approach, in accordance with the

Council on Environment al Qualityds (CEQO6s) Regul at
Provisions of the National Environmental Policy Act (40 CFR 15000 1508, specifically 1502.20).
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Under this structure, rather than preparing a single definitive EIS as the basis for approving the
entire project, the USACE will conduct two or more rounds i o r i ¥ of envirimental
review. For projects as large and complex as the Study, this approach has been found to better
support disclosure of potential environmental impacts for the entire project at the initial phase.
Subsequent NEPA documents are then able to present more thorough assessments of impacts
and mitigation need as the proposed solutions are refined and more detailed information
becomes available in future phases of the project. This tiered approach also provides for a
timely response to issues that arise from specific, proposed actions and supports forward
progress toward completion of the overall study.

A Tier One assessment analyzes the project on a broad scale, while taking into account the full
range of potential effects to both the human and natural environments from potentially
implementing proposed solutions. The purpose of the Tier One EIS is to present the information
considered to selected a preferred alternative, describe the comprehensive list of measures,
and identify data gaps and future plans to supplement the data needed to better understand the
direct, indirect, and cumulative effects of the proposed solutions.

Once refinements and additional information is gathered, USACE will shift to a Tier Two
assessment, which involves preparation of one or more additional NEPA documents (either an
EIS or Environmental Assessment) that build off the original EIS to examine individual
components of the Recommended Plan in greater detail. Whether an EIS or EA is developed
will be dependent on the significance of impacts anticipated from the action. In either situation,
Tier Two assessments will comply with CEQ Regulations, including providing for additional
public review periods and resource agency coordination. The Tier Two document would
disclose site specific impacts to the proposed solution and identify the avoidance, minimization,
and compensatory mitigation efforts to lessen adverse effects.

1.2 RECOMMENDED PLAN

The Recommended Plan includes a combination of ER and CSRM features that function as a
system to reduce the risk of coastal storm damages to natural and built infrastructure and to
restore degraded coastal ecosystems through a comprehensive approach employing multiple
lines of defense. Focused on redundancy and robustness, the proposed system provides
increased resiliency along the Bay and is adaptable to future conditions, including relative sea
level change. The Recommended Plan can be broken into three groupings: a Coastwide ER
plan, a lower Texas coast CSRM plan, and an upper Texas coast CSRM plan.

Coastwide ER Plan: A Coastwide ER plan was formulated to restore degraded ecosystems
that buffer communities and industry on the Texas coast from erosion, subsidence, and storm
losses. A variety of measures have been developed for the study area, including construction of
breakwaters, marsh restoration, island restoration, oyster reef restoration and creation, dune
and beach restoration, and hydrologic reconnections. Figure 1 shows the location of the ER
measures and the following describes what each measure includes:

i G-28: Bolivar Peninsula and West Bay Gulf Intracoastal Waterway (GIWW)
Shoreline and Island Protection
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(0]

Shoreline protection and restoration through the nourishment of 664 acres of
eroding and degrading marshes and construction of 40.4 miles of breakwaters
along unprotected segments of the GIWW on Bolivar Peninsula and along the
north shore of West Bay,

Restoration of 326 acres (approximately 5 miles) of an island that protected the
GIWW and mainland in West Bay, and

Addition of oyster cultch to encourage creation of 18.0 acres (26,280 linear feet)
oyster reef on the bayside of the restored island in West Bay.

1 B-2: Follets Island Gulf Beach and Dune Restoration

(0]

Restoration of 10.1 miles (1,113.8 acres) of beach and dune complex on Gulf
shorelines of Follets Island in Brazoria County.

1 B-12: West Bay and Brazoria GIWW Shoreline Protection

(0]

Shoreline protection and restoration through nourishment of 551 acres of eroding
and degrading marshes and construction of about 40 miles breakwaters along
unprotected segments of the GIWW in Brazoria County,

Construction of about 3.2 miles of rock breakwaters along western shorelines of
West Bay and Cow Trap lakes, and

Addition of oyster cultch to encourage creation of 3,708 linear feet of oyster reef
along the eastern shorelines of Oyster Lake

1 M-8: East Matagorda Bay Shoreline Protection

0

Shoreline protection and restoration through the nourishment 236.5 acres of
eroding and degrading marshes and construction of 12.4 miles of breakwaters
along unprotected segments of the GIWW near Big Boggy National Wildlife
Refuge (NWR) and eastward to the end of East Matagorda Bay,

Restoration of 96 acres (3.5 miles) of island that protects shorelines directly in
front of Big Boggy NWR, and

Addition of oyster cultch to encourage creation of 3.7 miles of oyster reef along
the bayside shorelines of the restored island.

i CA-5: Keller Bay Restoration

0

Construction of 3.8 miles of rock breakwaters along the shorelines of Keller Bay
in order to protect submerged aquatic vegetation (SAV), and

Construction of 2.3 miles of oyster reef along the western shorelines of Sand
Point in Lavaca Bay by installation of reef balls in nearshore waters.

1 CA-6: Powderhorn Shoreline Protection and Wetland Restoration
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o Shoreline protection and restoration through the nourishment of 529 acres of
eroding and degrading marshes and construction of 5.0 miles of breakwaters
along shorelines fronting portions of Indianola, the Powderhorn Lake estuary,
and Texas Parks and Wildlife Department (TPWD) Powderhorn Ranch.

1 SP-1: Redfish Bay Protection and Enhancement

o0 Construction of 7.4 miles of rock breakwaters along the unprotected segments of
the GIWW along the backside of Redfish Bay and on the bayside of the restored
islands

0 Restoration of 391.4 acres of islands including Dagger, Ransom, and Stedman
islands in Redfish Bay, and

0 Addition of oyster cultch to encourage creation of 1.4 miles of oyster reef
between the breakwaters and island complex to allow for additional protection of
the Redfish Bay Complex and SAV.

1 W-3: Port Mansfield Channel, Island Rookery, and Hydrologic Restoration

0 Restoration of the hydrologic connection between Brazos Santiago Pass and the
Port Mansfield Channel by dredging 6.9 miles of the Port Mansfield Channel,
providing 112,864.1 acres of hydrologic restoration in the Lower Laguna Madre,

0 9.5 miles of beach nourishment along the Gulf shoreline north of the Port
Mansfield Channel using beach quality sand from the dredging of Port Mansfield
Channel, and

0 Protection and restoration of Mansfield Island with construction of a 0.7 mile rock
breakwater and placement of sediment from the Port Mansfield Channel to
create 27.8 acres of island surface at a n elevation of 7.5 feet (NAVD 88).
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Lower Texas Coast Plan: The lower Texas coast component of the recommended plan
includes 2.9 miles of beach nourishment at South Padre Island to be completed on a 10-year
cycle for the authorized project life of 50 years (Figure 2).
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m Access
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Figure 2.South Padre Island CSRM
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Upper Texas Coast Plan: The upper Texas coast component of the recommended plan
includes a multiple-lines-of-defense system known as the Galveston Bay Storm Surge Barrier
System. The system is designed to provide a resilient, redundant, and robust solution to reduce
risks to communities, industry, and natural ecosystems from coastal storm surge. The system
includes a Gulf line of defense which separates the Galveston Bay system from the Gulf of
Mexico to reduce storm surge volumes entering the Bay system. It also includes Bay defenses
which enable the system to manage residual risk from waters already in Galveston Bay. Figure
3 shows the spatial relationship between the Gulf and Bay lines of defense. Measures which
make up the system include:

1 The Bolivar Roads Gate System, across the entrance to the Houston Ship Channel,
between Bolivar Peninsula and Galveston Island (Figure 4);

1 43 miles of beach and dune improvements on Bolivar Peninsula and West Galveston
Island that work with the Bolivar Roads Gate System to form a continuous line of
defense against Gulf of Mexico surge, preventing or reducing storm surge volumes that
would enter the Bay system (Figure 4);

1 Improvements to the existing 10-mile Seawall on Galveston Island to complete the
continuous line of defense against Gulf surge (Figure 4);

1 An 15.8-mile Galveston Ring Barrier System (GRBS) that impedes Bay waters from
flooding neighborhoods, businesses, and critical health facilities within the City of
Galveston;

1 2 surge gates on the west perimeter of Galveston Bay (at Clear Lake and Dickinson
Bay) that reduce surge volumes that push into neighborhoods around the critical
industrial facilities that line Galveston Bay; and

1 Complementary nonstructural measures, such as home elevations or floodproofing, to
further reduce Bay-surge risks along the western perimeter of Galveston Bay.

Within the recommended plan, it has been determined that several features, identified as
flactionabl ed measures, hspecific detail ® fulfy Uinderstaedntie | e v e | of
context and intensity of the anticipated impacts of the feature. Therefore, the EIS has

incorporated a site-specific Tier Two analysis for some features for which the measures would

be fully compliant with NEPA and all environmental laws and regulations. Feature identified as

iTier Oned measures wild/l require separate independ
more refined mitigation planning would occur to ensure unavoidable impacts are offset once the

impacts are fully understood. Table 1 shows which measures are actionable and which are not.
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Figure 4. Gulf Lines of Defense of the Galveston Bay Storm Surge Barrier System
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Table 1. Actionable and Tier One Measures of the Recommended Plan

Recommended Plan Component

Actionable”

Tier One*

G-28 i Bolivar Peninsula and West Bay
GIWW Shoreline and Island Protection

X

B-2 17 Follets Island Gulf Beach and Dune
Restoration

B-12 i West Bay and Brazoria GIWW
Shoreline Protection

CA-5 1 Keller Bay Restoration

CA-6 T Powderhorn Shoreline Protection and
Wetland Restoration

M-8 i East Matagorda Bay Shoreline
Protection

SP-11 Redfish Bay Protection and
Enhancement

W-3 1 Port Mansfield Channel, Island
Rookery, and Hydrologic Restoration

South Padre Island Beach Nourishment

Bolivar Roads Gate System

Bolivar and West Galveston Beach and Dune
System

Galveston Seawall Improvements

Galveston Ring Barrier System

Clear Lake Surge Gate

Dickinson Surge Gate

Non-structural Measures

X [ X | X [ X [ X

* Tier 2 NEPA, no additional NEPAnticipated

+Tier 1 NEPA, Requires additional NER¥d Mitigation Planning

Mitigation Plan
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2.0 | MPACT ASSESSMENT

Compensatory mitigation is required for unavoidable impacts to the environment that are
caused by the recommended plan. No mitigation is required for any of the actionable measures
and B-2, since these measures are not expected to cause a net loss in habitat. The Coastwide
ER features are being constructed with the intent of restoring, increasing, or creating higher
quality habitats and to protect existing habitats from future degradation within the action areas.
The South Padre Island Beach Nourishment is considered a CSRM feature, but is employing a
nature-based method of shoreline protection which enhances the existing habitat so no
unavoidable impacts are expected.

Implementation of the Galveston Bay Storm Surge Barrier System, however, is expected to
have unavoidable adverse impacts as described in the previous sections. Impacted habitat
types are estuarine emergent wetland, Palustrine emergent wetland, oyster reef and open bay
bottom as a result of direct loss and indirect modification through changes in tidal flow.

To address reduced tidal flow into the Galveston Bay from the proposed Bolivar Roads Gate
System, the study team used Adaptive Hydraulics (AdH) modeling to predict any changes in the
tidal prism and tidal amplitude and developed a spatial analysis using the NOAA Marsh
Migration viewer outputs associated with a projected 1 ft. of rise in relative sea level. The study
team addressed the permanent impacts to open bay bottom by the construction of the Bolivar
Roads Gate System by working collaboratively with the resource agencies.

2.1 ECOLOGICAL MODELING FOR MITIGATION
2.1.1 Impact Assessment to Habitats Other Than Open Bay Bottom Habitat

An Interagency Team made up of state and federal natural resource agencies selected Habitat

Evaluation Procedure (HEP) models to be used for this study. The team reviewed all USACE-
certified species6 models based on the range of ea
cover types, and specific habitat requirements described by the models and selected from the

certified lists. For cover types where no certified model would work, species model development

was considered.

Initially, nine species models were identified as potentially applicable to identifying impacts.
However, following further refinement during interagency workshops held in 2016 and 2017, the
interagency team narrowed the selection to three certified HSI models which represent those
species that were presumed to be the most responsive to the proposed CSRM actions due to
the sensitivity of the variables and the life history requisites. Ecosystem Restoration measures
have a net positive benefit and no mitigation is required for those features; therefore, they were
not included in this impact assessment. Ecological modeling used in assessing ER impacts and
benefits can be found in the Ecological Modeling Appendix in the attached EIS (Appendix ).
The final list of HSI models used in assessing impacts includes Brown shrimp, American
alligator, and American oyster. Each of the HEP models used are approved for regional or
nationwide use in accordance with documented geographic range, best practices and its
designed limitations. The ECO-PCX and the resource agencies support use of these models.

Mitigation Plan 13



The following reasons support the final selection of each HSI model.

i Brown Shrimp Model (Turner and Brody, 1983) i Brown shrimp was selected to
capture benefits to estuarine wetland and marsh. The HSI model variables were
determined to be sensitive and responsive to marsh and wetland habitat restoration, and
the model assumptions are consistent with USACE policy for habitat restoration.

T American Alligator (Newsom et al., 1987) i American alligator was selected to capture
impacts to non-tidal palustrine wetland and marsh for analysis of the CSRM measures
only. American alligator was removed from the ER model evaluation because the model
application is limited to land tracts larger than 12 acres that are not isolated. All land
tracts identified by the land cover datasets for the ER measures were less than 1 acre
and were isolated. By consensus of the interagency team, the palustrine wetland and
marsh cover types were merged with the estuarine cover type.

i American Oyster (Swannack et al., 2014) i The American oyster model is designed as
a spatially explicit, grid-based model that calculates habitat suitability for restoration of
oysters.

The NOAA C-CAP 2010 and Marsh Mitigation land cover datasets were used to evaluate and
identify cover for each existing FWOP and FWP conditions for areas within the project footprint
and areas indirectly affected beyond the footprint. These land cover datasets were determined
to be the most applicable because they provide future conditions that incorporate migration of
plant communities due to RSLR and allow for consistency and repeatability of the model
evolutions. The Corps computed future rates of RSLR from years 2017 to 2085 for each of the
four regions.

Each HEP model was associated with a cover type to evaluate the project-related benefits of
ecosystem restoration on ecosystem resources within the project footprints.

Table 2 describes which cover type was applied to which model.

Table 2. Models used to conduct FWOP and FWP analyses

Measure Location Where Model

Model Cover Type Applied

Brown Shrimp Bolivar Roads Gates, Galveston Ring

Estuarine Wetland ) o
Barrier, Dickinson Surge Gate, Clear

and Marsh Lake Surge Gate
American Alligator Palustrine Bolivar Roads Gates, Galveston Ring
Wetlands Barrier

American Oyster Dickinson Surge Gate, Clear Lake Surge

Oyster Reefs Gate

Following the completion of modeling for the CSRM measures, the net average annual habitat
unit (AAHU) outputs were combined per CSRM alternative and were used to determine the
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mitigation requirements (net loss in AAHUS) based on projected changes in habitat. Table 3
below presents the net AAHU outputs and acres for all models within each CSRM measure.

Detailed methodologies regarding cover types, cover type mapping, assumptions made for the
applications of the HSI models, and detailed results and spreadsheets are described in the
Ecological Modeling Appendix of the EIS (Appendix ).

Table 3. Net Change in AAHUs

Altarnat FWOP | FWP | et Acres

ernative ange in (FWP
AAHUs | AAHUs AAHUS 2085)

Tier 1 Measures

Bolivar Roads Gate Structure

(inc|uding Tie-|ns) 25044 25634 590 38696

Galveston Ring Barrier 7 a4 38 55

Dickson Bay Surge Gate 5 1 4 8

Clear Lake Surge Gate 26 0.6 2 4

2.1.2 Impact Assessment to Open Bay Bottom Habitat

Constructing and operating the Galveston Bay Storm Surge System would primarily impact
open bay bottom habitat. Quantification of impacts to open bay bottom habitat are difficult
because the subtidal bay bottom areas are part of a large and dynamic system for which no
community-based models are available and species-specific models would only target specific
habitats, not the whole system. As well, seasonal shifts in fauna and siltation further complicate
selecting a species-specific model. The interagency team considered developing a model that
would be better suited to quantifying open bay bottom impacts; however, concerns arose over
how to mitigate for open bay bottom. In general, the quality of open bay bottom is consistent
where present, so there are no locations where actions could be taken to create lift in the quality
of the habitat. To mitigate for the loss, additional bay bottom would have to be created through
removal of other habitat types, such as oyster reefs, sea grass meadows, or salt marshes, each
of which are substantially more productive and a relatively scarce and significant habitat that
would result in a net-loss that would require additional mitigation. Terrestrial habitat could also
be converted to open bay bottom; however, this poses its own challenges for comparison of
FWOP and FWP conditions.

The interagency team worked through these challenges and identified a strategy to quantify the
impacts and calculate commensurate mitigation. The team decided to use a meta-analysis
developed by the National Marine Fisheries Service (NMFS) that they use to determine
compensation for interim losses related to oil spills and other environmental impacts. A meta-
analysis is a statistical technique that combines the results of several studies and pools them to
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estimate the ratio of average productivity between pairs of estuarine habitats across all three
trophic levels (Peterson et al. 2008).

The team decided to assign a surrogate HSI score of 1.0 (optimal habitat) for open bay bottom,
since available models did not accurately reflect existing condition in Galveston Bay. As well,
the team assumed that any location which was permanently converted to non-subtidal habitat
(e.g. permanent structures and gate islands), was assumed to be a complete and permanent
loss (i.e. HSI score of 0.0 or habitat not present). After the area of permanent loss was identified
at each location, the HUs were calculated by multiplying the acreage by 1.0. This resulted in the
total HUs/AAHUs under the existing and FWOP condition and the loss expected under the FWP
condition (Table 4).

To these values, a ratio was applied to the number of open bay bottom HUs to determine the
estimate of the equivalent oyster reef HUs. The ratio of average productivity across all three
trophic levels between subtidal flat (open bay bottom) and oyster reef is estimated to be 8.9 to 1
(Peterson et al. 2008), meaning that 8.9 HUs for open bay bottom would be equal to one habitat
unit of oyster reef. A total of 17.4 AAHUs of equivalent oyster reef would require mitigation (

Tableb).

Table 4. Net Change in AAHU to Open Bay Bottom

Existing/[FWOP FWP Net
Measure Change
Acres HSI HUs | AAHU* | Acres | HSI HUs | AARU | (aAHU)
Bolivar Roads Gate | |, 1.0 117 117 117 | 00 0.0 0.0 117
System
Galveston Ring 16.7 10 | 167 | 167 | 167 | 00 0.0 0.0 -16.7
Barrier System
Clear Lake Gate 6.1 1.0 6.1 6.1 6.1 0.0 0.0 0.0 6.1
System
Dickinson Bayou 15.5 10 | 155 | 155 | 155 | 0.0 0.0 0.0 155
Gate System
Total 155.3 0.00 | -155.3

* HUs remain the same in all TYs; therefore, the AAHU is the same as the HU.
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Table5. Resits of without project condition habitat unit conversion for Open Bay Bottom without project

Open Bay Bottom Conversion Ratio Equivalent Oyster
Measure Loss (Open Bay Bottom : Reef
(Net AAHU) Oyster Reef) (Net AAHU)

Bolivar Roads Gate 117 8.91 131
System

Galveston Ring -16.7 8.9:1 1.9
Barrier System

Clear Lake Gate 6.1 8.9:1 0.7
System

Dickinson Bayou _

Gate System -15.5 8.9:1 -1.7
Total: -155.3 -17.4
2.2 MITIGATION NEED

Compensatory mitigation is required for unavoidable impacts to the environment that are
caused by the recommended plan. No mitigation is required for any of the ER measures, the
South Padre Island Beach Nourishment or the Bolivar Peninsula and West Galveston Island
Beach and Dune Improvements because no net loss in AAHUs is expected.

Implementation of the Bolivar Roads Gate Structure, Galveston Ring Barrier, Dickson Bay
Surge Gate, and Clear Lake Surge Gate are expected to have unavoidable adverse impacts to
various habitats as indicated by a net loss in AAHUs. Impacted habitat types are estuarine
emergent wetland, palustrine emergent wetland, oyster reef and open bay bottom (Table 6).

Table 6. Impacts from Implementing the Storm Surge Barrier System

Impact Acreage AAHUs
Direct
Palustrine Wetlands -164 -11.8
Estuarine Wetlands -197 -59.5
Open Bav Bottom -161.6 -18.1
Ovyster -12 -2.8
Total Direct Impacts -534.4 -92.2
Indirect
Tidal Prism Chanae -1.148 -789

Mitigation Plan
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Total Indirect Impacts

-1.148

-789

Total Impacts

-1,532.2

-1,011.3

Mitigation Plan
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3.0 WETLANWMI TI GATI ON PLANNI NG

3.1 MITIGATION OBJECTIVE

The primary objective of the wetland mitigation plan is to replace the significant net losses of
estuarine and palustrine wetland function and services that would be impacted directly or
indirectly during construction or long-term operation of the Galveston Bay Storm Surge Barrier
System.

3.2 FORMULATION OF MITIGATION MEASURES

USACE and an interagency resource team made up of biologists, hydrologists, engineers, and
planners from Texas Parks and Wildlife Department (TWPD), National Marine Fisheries
Service, U.S. Fish and Wildlife Service (USFWS), Texas General Land Office (GLO), Natural
Resource Conservation Service (NRCS), U.S. Environmental Protection Agency (EPA), Texas
Water Development Board (TWDB) and others met numerous times to identify types of
mitigation measures and alternatives, agree on specific locations where these mitigation
alternatives could be located, discuss assumptions underlying the mitigation benefits, and select
an evaluation array of mitigation alternatives.

3.2.1 Measure Identification

The team identified a total of five potential methods of wetland mitigation (Table 7), but only
carried off-site wetland restoration forward for further consideration. The identified measures
would apply to estuarine or palustrine wetlands.

3.2.2 Site Selection

Once it was determined that off-site wetland mitigation would be the recommend method of

mitigation, the same interagency team met to identify potential wetland restoration sites. The

initial array of sites were identified from recommended wetland restoration sites identified in the

Texas Coastal Resiliency Master Plan and areas previously identified as a suitable location for
Beneficial Use of Dredge Materi al as part Af the
total of 65 sites were initially identified. The team came up with several screening criteria to

identify the final array of potential restoration sites. The screening criteria included:

General Screening Criteria

9 Distance from the impact that is requiring mitigation (e.g. impacts from the Dickinson
Surge Gate should be mitigated in close proximity to that site)

1 Property Ownership: Ideally the target restoration area would be owned and managed
by a state, federal, or special interest entity with established upland protections. The
areas should be prioritized by conservation areas, national wildlife management areas,
followed by wildlife management areas.
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Table 7. Measures Considered to Mitigate for Wetland Losses

Carried

Measure Description Rationale
Forward
Mitigation banking sites in the service area are
mainland sites and have banking instruments
that specifically state that using their credits to
mitigate barrier island impacts would be
Mitigation Purchase wetland mitigation considered out-of-kind mitigation. This was
Bank credits from an approved No deemed unacceptable by the resource
Credits mitigation bank. agencies as the credit
near the action area or for the same kinds of
functions lost. Additionally, out-of-kind
mitigation is typically a last resort mitigation
measure when no other options are available.
Restoring wetlands within the impact area
Re-establish wetlands with would not be feasible because the area would
) be permanently converted to a hardened
: the goal of returning natural or . . :
On Site o . structure or is required for operation of the
historic functions and
Wetland . No structures. Attempts to restore wetlands lost
. characteristics to former or . . :
Restoration " due to tidal amplitude changes would fail due to
degraded wetlands within the . .
. the lack of hydrologic connection necessary to
impact area. . ) .
sustain them and not options are available to
restore the hydrologic connection.
Re-establish wetlands with
Off-Site the goal of returning natural or
historic functions and Areas of degraded historic wetland occur near
Wetland o Yes -
R ) characteristics to a former or the impact area.
estoration degraded wetlands outside of
the area of loss.
Development of a wetland L
P ) All areas along the coast were historically
where a wetland did not .
, . wetlands, so areas where wetlands did not
Wetland previously exist through . .
. . . . No previously exist would be far removed from the
Creation manipulation of the physical, : o
. . . impact area and not meet the objective of
chemical and/or biological mitiaation
characteristics of the site. g '
Permanently protect
ecologically important
wetlands through the High quality wetland sites near the impact areas
Wetland implementation of appropriate No are currently manage by state, federal, or
Preservation | legal and physical special interest groups and would be protected

mechanisms (e.g.
conservation easements, title
transfers, etc.)

from loss under their management plans.
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Prioritize areas where the mitigation site would have synergistic effects with existing,
ongoing, or likely to be implemented projects where ecosystem-level/landscape scale
benefits can be achieved (e.g. reduce fragmentation).

Ability to restore a self-sustaining wetland site.

Avoid any areas with Hazardous, Toxic, Radioactive Waste concerns (e.g. CERCLA
sites, EPA or state-identified sites that require clean-up)

Estuarine Wetland Sites

Prioritize sites within Galveston Bay

Prioritize sites within 3 miles of a sediment source (e.g. material from a dredging project,
mining upland placement area, borrow source)

Prioritize areas that can beneficially use dredged material from a maintenance dredging
project or a new work dredging project

Ideally, the minimum site size should be at least 200 acres, unless other compelling
reasons indicate otherwise (e.g. synergy or nearby site protections are exceptional,
substantial lift can be gained compared to other sites)

Palustrine Wetland Sites

1

Prioritize sites scaled down from larger conservation projects in the GLO Master Plan
that incorporate freshwater marsh

Availability of fill material

Ideally, the minimum site size should be at least 200 acres, unless other compelling
reasons indicate otherwise (e.g. synergy or nearby site protections are exceptional,
substantial lift can be gained compared to other sites)

Based on these criteria, the interagency team narrowed the potential mitigation sites down to
five estuarine wetland sites and two palustrine sites (Table 8). Each of these sites have been
determined to meet most of the screening criteria and are acceptable to the resource agencies
as a way to mitigate the losses.
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Table 8. Final Array of Wetland Mitigation Sites

Mitigation Site | Description Acres | Mitigation For
Estuarine Wetlands
Establish a minimum of 667 acres of tidal marsh that is
comprised of 80% Spartina alterniflora stands and Bolivar Roads Gate
Sievers Cover 20% open water. The marsh would be established by 667 System (Direct and
pumping shoaled material from the GIWW, the HSC, Indirect Impact)
or using material from the Coastal Texas Project.
Establish a minimum of 562 acres of tidal marsh that is
comprised of 80% Spartina alterniflora stands and Bolivar Roads Gate
Greens Lake 20% open water. The marsh would be established by 562 System (Indirect
pumping shoaled material from the GIWW or the Impact)
Hitchcock/Highland Bayou Diversionary Canal.
Horseshoe 25
Lake Site 1 Restore tidal marsh that is comprised of 80% Spartina
h alterniflora stands and 20% open water. The marsh Bolivar Roads Gate
E;)I:Zeéitgez would be established by pumping shoaled material 27 System (Direct
from the GIWW, the HSC, or using material from the Impact)
Horseshoe Coastal Texas Project. 10
Lake Site 3
Establish a minimum of 4 acres of tidal marsh that is
comprised of 80% Spartina alterniflora stands and
Seabrook 20% open water. The marsh would be established by 4 Clear Lake Surge
pumping shoaled material from the Clear Creek Gate (Direct Impact)
Channel, the HSC, or using material from the Coastal
Texas Project.
Establish a minimum of 7 acres of tidal marsh that is
comprised of 80% Spartina alterniflora stands and
Dickinson 20% open water. The marsh would be established by 7 Dickinson Surge
Bayou pumping shoaled material from the Dickinson Bayou, Gate (Direct Impact)
the HSC, or using material from the Coastal Texas
Project.
Palustrine Wetlands
Restore 34.2 acres of dunal swale wetlands and 127.6 | 161.8
. . . ) ) Galveston Island
native prairie vegetation by excavating material where | acres

Marquette

necessary to bring them to within 1-foot of the winter
water table.

Ring Barrier (Direct
Impacts)

Mitigation Plan

22




Figure 5. Potential Mitigation Sites
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